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Preface 


In continuing research to measure corn tolerance to natural virus 
infection by maize dwarf mosaic and maize chlorotic dwarf, breeders 
and researchers grew selected corn strains in test plots in lower parts 
of the Corn Belt. The results of these tests are given in this publication 
in two parts—corn strains grown in Missouri and those grown in 
Ohio. 

Observers of the individual corn plants rated symptoms on a scale 
from 1 (no virus symptoms) to 9 (complete susceptibility). Infections 
varied in intensity between hybrids and inbreds. At all test locations, 
johnsongrass, an alternate host, was abundant near the plots. The 
rating variations within tests of inbreds and single cross and double 
cross hybrids are shown in tables in this publication. 


On January 24, 1978, four USDA agencies— 
Agricultural Research Service (ARS), 
Cooperative State Research Service (CSRS), 
Extension Service (ES), and 
National Agricultural Library (NAL)— 

merged to become a new organization, 

Science and Education Administration (SEA), 
U.S. Department of Agriculture. 


This publication was prepared by the Science and 
Education Administration's Federal Research staff, 
which was formerly the Agricultural Research Service. 


USDA policy does not permit discrimination because of age, race, color, national origin, sex, or 
religion. Any person who believes he or she has been discriminated against in any USDA-related 
activity should write immediately to the Secretary of Agriculture, Washington, D.C. 20250. 


Virus Tolerance Ratings of Corn Strains Grown in Missouri’ 


J. R. Wallin, M. S. Zuber, A. J. Keaster, R. D. Sheeley and D. V. Loonan? 


This study identifies corn strains evaluated in 
1977 that exhibit tolerance to maize dwarf mosaic 
virus (MDMV) and maize chlorotic dwarf virus 
(MCDV). These results will be useful to growers 
for identifying hybrids with high levels of toler- 
ance that are to be planted in areas of high virus 
incidence. Corn strains planted at two Missouri 
locations were rated for MDMV and MCDV 
symptoms under conditions of natural infection. 
Test plots were located at the Bonacker Farm near 
House Springs, Jefferson County, and at the Delta 
Center Experimental Farm, Portageville, Pemiscot 
County. 

Corn inbred lines, S; lines, single crosses, three- 
way and double crosses were planted with a four- 
row custom planter in single-row plots consisting 
of 20 plants. Plants were spaced 1 foot apart. Each 
plot was replicated either two or three times, de- 
pending upon the experiment. 

Planting at Portageville was delayed until May 
10 and at House Springs until May 18 to encour- 
age high levels of virus infection from johnson- 
grass, an alternate host for the corn virus strains 
involved here. This grass is abundant and grows 
head tall in and near the test plots at both loca- 
tions. 


1Cooperative investigation between Science and Education 
Administration-Federal Research (SEA-FR), U.S. Department 
of Agriculture (USDA) and the University of Missouri Agri- 
cultural Experiment Station, Columbia. Journal Series No. 8040. 

2Research plant pathologist, SEA-FR, USDA; professor of 
agronomy, associate professor of entomology and research 
specialist, University of Missouri, and research technician, 
SEA-FR, USDA. All of Columbia, Mo. 


Virus incidence 


MDMV and MCDV were identified by plant 
symptoms at both locations. MDMV gives a typi- 
cal mosaic pattern, whereas, MCDV produces a 
vein clearing on infected leaves. Johnsongrass 
is the alternate host for both viruses. The corn 
leaf aphid, Aphis maidis, and possibly other aphids, 
are vectors for MDMV that can be transmitted 
mechanically. The leafhopper, Graminella nigrifrons, 
is the vector for MCDV that cannot be transmitted 
mechanically. 

Each plant within a single-row plot was rated, 
for virus symptoms, on a 1 to 9 severity scale, 
with 1 = no symptoms to 9 = death of the plant. 
The ratings were made mainly for severity and 
not for specific types of virus. The plot mean was 
the average of the individual plant ratings. For 
each entry, replications were averaged to obtain 
the final rating. 

MDMV was the predominate virus at both lo- 
cations. The 1977 average virus rating at House 
Springs for the tolerant single cross, Mol4Wx< 
Oh713 was 2.66, lower than the average for the 
previous years beginning 1972 and much lower 
than 1976 (table 1). The susceptible single cross, 
Mos <H55, was the same rating, 6.88, as 1976 
but lower than the 9-year average. 

At the Delta Center, the average ratings were 
considerably lower than in 1976 for both crosses; 
the tolerant cross rated 1.14 and the susceptible 
cross rated 6.65, just above the 9-year average. 

In general, lower incidence of virus symptoms 
in field corn was reported from various areas of 


Table 1.—Comparative virus ratings!’ for a susceptible and tolerant 
single cross to virus infections for 10 years at two locations in 


Missouri 





Single cross 


1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 Average 





Jefferson County 
MoS XH55 
Mo4W X Oh7B 

Pemiscot County 
MoS XH55 
Mol4W X Oh7B 


8.00 8.20 
1.67 5.81 


7.30 
4.00 


7.60 
4.70 


4.67 6.33 5.33 
35 1:00 91.70 


7.00 
1.00 


7.00 
2.33 


3.67 
1.00 


7.00 8.20 7.50 6.80 6.83 7.44 
1.30 3,60 1.70 4.00 2.66 3.17 
7.00 3.70 4.50 8.40 6.65 5.72 
2.30 1.70 1.20 5.50 1.14 1.79 





1Rating scale from 1 (no symptoms) to 9 (plant killed by virus). 


] 


Table 2.—1977 virus ratings for commercial plus two check hybrids grown at the 
Bonacker farm near House Springs, Jefferson County, Mo., planted May 17, 
1977, experiment V-1 





Hybrids Ratings pmetl/ 


Cargill 256122 46 
DeKalb XL394 so 
Pioneer brand 3147 . 60 
ACCO AR65702 = 62 
Trojan X3214 68 
Trojan T1191 AO 
Cargill 232020 . 88 
Cargill 246015 .90 
McCurdy 7871 91 
Golden Harvest XC7014 02 
Funks G-4848 O05 
PAG 246006 . 09 
Funks 27970 elt 
McNair 508 tag 
Northrup King PX715 oth 
Trojan X112 17 
Golden Harvest H2660W med 
Trojan MDM-116 2H 
Pioneer brand 3145 29 
McCurdy 7882 eye 
Northrup King PX95 33 
Golden Harvest H2740A 33 
Funks G-4776 5 
Funks G-4525 23d 
Golden Harvest XC9016 eh) 
Northrup King PX79 “a 
McNair X-233 -40 
Cargill 99W 40 
Pioneer brand 3179 4] 
ACCO VC9792 48 
ACCO AR66086 56 
NC+ 85 .63 
PAG SX17A 2/ .64 
Mol4W x OH/7B— - 66 
Northrup King PX737 ale 
PAG 466001 ee 
McNair 3121 aie, 
O's Gold SX3344 at 
DeKalb XL72B 78 
McNair X-160 .80 
0's Gold $X5353 oe 
ACCO VC8951 se 
McCurdy 9251 .00 
NC+ 59 .10 
NC+ X6540 

O's Gold SX5500 

PAG 446022 

NC+ 4666 

McCurdy MSX70 g 
O's Gold B P5516 94 

H55 x Mo5— .83 ] 


Coefficient: of variation. mom. Gale: See Omene) secon. © pene see aor) onl ane percent 21.2 
Least Stonificant differences. Gb. S62 <n Ney. ue ted mere Were 


az 
ia] 
.28 
47 
atoll 


DPWWWWWWWNHMHDYMDMDMNMDMMNMNMNPMNM NYDN NY MMMNMMMMNMNMNMNMNMNNMNNDM HAHAHA 


a 


iy Duncan's Multiple Range Test - Entries with the same line in common are not 
considered significantly different at the 5% level. 


2! Check hybrids 


Table 3.—1977 virus ratings for commercial plus two check hybrids grown at the 
Delta Center near Portageville, Pemiscot County, Mo., planted May 9, rated 


August 16, 1977, experiment V-2 


Hybrids 


ACCO AR65702 
Northrup King PX95 
Northrup King PX79 
Funks G-4776 
McCurdy 78714) 
Mol4W x OH7B— 
Golden Harvest XC9016 
Golden Harvest H2740A 
Northrup King PX715 
Trojan 11191 

Trojan X112 

Pioneer brand 3145 
PAG 466001 

McNair 508 

Cargill 232020 
Trojan X3214 

Pioneer brand 3179 
Golden Harvest XC7014 
DeKalb XL394 

Cargill 99W 

Funks G-4848 

PAG 246006 

McNair X-233 

McCurdy 9251 

Cardi ie2>6i22 
Northrup King PX737 
McCurdy 7882 

PAG SX17A 

Funks G-4525 

Cargill 246015 

Trojan MDM116 

Funks 27970 

ACCO VvC9792 

Pioneer brand 3147 
McNair 312] 

ACCO AR66086 

NC+ X6540 

McNair X-160 

DeKalb XL72B 

Golden Harvest H2660W 
NC+ 59 

PAG 446022 

O's Gold $X3344 
McCurdy MSX70 

O's Gold EXP5516 

NC+ 4666 

O's Gold SX5353 

ACCO VC8951 

O's Gold SX5500 

NC+ 85 2/ 

H55 x Mo5— 


Coefficient of variation. -- - 
Least significant difference 


——————— 


Ratings 


DEWWWNHNMNNYNNNYNYNNNNND HH Sess Sse ses ses sss te ts ae a st ta a aaa assess 


03 
403 
.05 
. 08 
. 08 
14 
et7 
Hilts, 
bs) 
24 
.24 
AAS) 
sah 
«20 
30 
oul 
mo 
sahil 
a0 
. 38 
44 
45 
46 
. 64 
67 
20/ 
74 
78 
ay) 
.80 
. 86 


i 
Wt MERE Pe oscis, oc aE abes Ghee eels percent 29.7 
Mae 8a ok oul ig sty s hiean veel ak edits 1.24 





1/ Duncan's Multiple Range Test - Entries with the same line in common are not 
~ considered significantly different at the 5% level. 


Check hybrids 


Table 4.—1977 virus ratings for inbred lines in the Southern Corn Improve- 
ment Conference Uniform Test grown on Bonacker’s Farm near House 
Springs in Jefferson County, Mo., planted May 17, rated August 2, 1977, 
experiment V-5 








Inbred Ratings ometl/ 

T7143 3.18 

7240 3.46 

TX601 3.79 

T232 4.15 

GA209 4,37 

Mol7c 4.67 

$C229 5.20 

0H513 5.94 ] 

MP490 7.48 i 

KY21 7.98 

Coefficient of variation, Se iwewn.. aie. nee Meee ice clr oer percent 18.27 
Least. significant differences. sane.) sai ~ eeas ee sp suman as 1.56 


iy 


— Duncan's Multiple Range Test - Entries with the same line in common are not 
considered significantly different at the 5% level. 


Table 6.—1977 virus ratings for corn rootworm resistant inbreds grown 
at the Bonacker Farm near House Springs, Jefferson County, Mo., planted 
May 17, rated August 2, 1977, experiment V-7 


Entry 1/ 
number Pedigree Rating DMRT~ 

19 (Mo22 x A251)S, 5 4531 
18 (Mo22 x Mol2)S16 71 
3 (Mo22 x A251)s12 4.15 
20 (Mo22 x A251)S. 4.98 
2 (N28A x Oh41)S14 5.25 
10 (Mo22 x A251)Sy0 5.29 
5 (Mol2 x A251)S 5.60 
6 (A251 x Mex Syh47)s 5.64 
26 B37 i eo 
2] Mo40 6.08 
23 Mo42 6.11 
7 (PP20 x SD10)S, 4 6.25 
14 (Mo12 x B57)S, 9 6.48 
25 Mol7 6.56 
16 (B57 x B46)S,, 6.64 
1 (B57 x B46(Sq 6.69 
12 (B8 x B57)S,; 6.72 
24 Mo43 6.83 
22 Mod] 6.93 
28 N28 6.94 
15 (B57 x B14A)S, 7.00 
9 (A257 x Mex syh17)S,, 7.10 
27 B14A 7.23 
4 (Mo22 x Mex Synl7)Sy» ei 
7 (Mo22 x Mol2)S15 7.45 
13 (Mo22 x Mo12)S,4 7.49 
8 (Mo12 x SD10)S19 7.72 
1 (Mo12 x Sp10)s1é 8.05 


Coefficient of svatiiationmmarae ss Giemsa enc sects tar een nen ee percent 17.4 
Least. significantidifference ic veiw die este k nian enue eens WevAg) 


—————————————— eee eee 


VY Duncan's Multiple Range Test - Entries with the same line in common are 


not considered significantly different at the 5% level. 
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Table 5.—1977 virus ratings for inbred lines in the Southern Corn Improve- 
ment Conference Uniform Test grown at the Delta Center near Portage- 
ville, Pemiscot County, Mo., planted May 9, rated August 16, 1977, experi- 
ment V-6 


ae eee Be ye) De a 


Inbred Ratings ometl/ 


a ee ae es eS 


TX601 4.40 
Te3Z 5.96 
T7143 6.5] 
T240 6.72 
GA209 6.74 
Mol7c (236 
0H513 Ts 50 
MP490 7.79 
S$C229 7.96 
KY2] BEaZ 


Coefficient of variation... 


1 oooh apenas ahs ome meee percent 8.52 
Least significant difference 


Ar ihe i Sialearemet Se acyl en ises Moarndies feral a an shes) 





V Duncan's Multiple Range Test - Entries with the same line in common are not 
considered significantly different at the 5% level. 


Table 7.—1977 virus ratings for corn rootworm resistant inbreds grown 
at the Delta Center near Portageville, Pemiscot County, Mo., planted May 
9, rated August 16, 1977, experiment V-8 


Entry 


number Pedigree Rating pmatl/ 
13 (Mo22 x M012) 5.34 
19 (Mo22 x A251)S S12 5. 68 
18 (Mo22 x A251)S 5.72 
6 (A251 x Mex aa 17)S;5 6.10 
2 (N38A x 0h41)S, 6.14 
3 (Mo22 x A251)Sy0 6.20 
23 Mo42 6.20 
10 (Mo22 x A251)S,, 6.28 
17 (Mo22 x Mo12)S15 6.52 
5 (Mo12 x A251)S15 6.59 
14 (Mol2 x B57)S1 9 6.69 
20 (Mo22 x A251) 549 6.69 
1 (B57 x B46)S 6.70 
7 (PP20 x SD109S 6 
9 (A257 x Mex Syh47)S., 6.72 
28 N28 6.73 
25 Mol7 6.84 
26 B37 6.89 
8 (Mol2 x SD10)S,, 6.93 
15 (B57 x BI4A)S,, 6.97 
24 Mo43 6.99 
12 (B8 x B57)S 7.04 
nN (Mo12 x srdhs,, 7.08 
27 ae 7.18 
16 (B57 x B46)S, 7.18 
2] Mo40 7.23 
4 (Mo22 x Mex Syn17)S15 7.50 
22 Mo41 7.72 
COROT aNE Or MINEO is Bb oe 6 6 oo Sho OG G6 6 A oe percent 4.94 
feast significant difference... Fs. we ee ws ee eS 0.94 


enn Ln EEE 


V Duncan's Multiple Range Test - Entries with the same line in common are not 
considered significantly different at the 5% level. 
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the state. Presumably, this was attributed to less 
stress during July and August because of greater 


rainfall and lower maximum temperature during 
1977; 


Commercial hybrids 


Virus ratings were made on 49 commercial hy- 
brids* and 2 check hybrids at House Springs 
(table 2, exp. V-1) and at the Delta Center (table 
3, exp. V-2). At House Springs, no significant 
difference was detected among 42 of the 49 com- 
mercials tested. All 42 hybrids rated less than 3, 
which was less virus than occurred in 1976, At 
the Delta Center, virus ratings were much lower 
than in 1976, indicating less virus development. 
No significant difference was noted between 42 
of the 49 commercial hybrids, which all rated 
2.51 or less. Only three hybrids rated greater 
than 3.5 while, in 1976, none rated that low. 
Again, as in 1976, the lack of significant differ- 
ences in virus ratings between the majority of 
the hybrids indicated increased tolerance among 
the new commercial hybrids. 


Uniform test of southern corn inbred lines 


Ten inbred lines in the Southern Corn Improve- 
ment Conference Uniform Test were grown and 
rated at House Springs (table 4, exp. V-5) and 
Delta Center (table 5, exp. V-6). At House Springs, 
eight of the inbreds rated 5.9 or lower. Those that 
rated significantly better in this group were T143, 
T240, TX601, T232, GA209 and Mol7c. Virus de- 
velopment was more severe at the Delta Center 
as the ratings indicated. The lowest rating was 
4.4 on TX601 and only five inbreds rated lower 
than 7.0. In addition to the above inbred, T232, 
T143, T240, GA209, and Mol7c rated significantly 
better than the remaining four inbreds, but TX601 
stood alone. 


Rootworm resistance lines 


Twenty-eight inbred lines selected for rootworm 
resistance were planted at House Springs (table 
6, exp. V-7) and at the Delta Center (table 7, exp. 
V-8). 

At House Springs, 4 inbred lines rated 3.31 to 
4.98 and were significantly more resistant than 
the other 24. All four lines contained Missouri 
inbreds. At the Delta Center, 8 inbred lines rated 
significantly better than the other 20. Six of these 
had Missouri germplasm and rated from 5.34 to 
6.28. 

Interestingly, six inbred lines exhibited the 
greatest resistance at both locations. Virus dam- 
age was slightly higher at the Delta Center but 
not as great as in 1976. 


Conclusions 


Virus symptoms and the infection level were 
less severe in 1977 than in 1976, which was one 
of the worst years at both test sites noted herein. 
The amount of precipitation was greater and tem- 
perature maxima were lower than in 1976. As the 
data indicate, corn strains differed in their degree 
of tolerance. A potential virus threat exists 
wherever johnsongrass grows; therefore, corn 
growers should select hybrids with the highest 
level of virus tolerance. Note from the data relat- 
ing to the commercial hybrids reported here that 
several hybrids had levels of tolerance that 
should be suitable for planting in virus-problem 
areas. 

Corn breeders have been quite successful in 
developing’ new hybrids with greater tolerance. 
During the past 7 years, the number of commercial 
hybrids with high levels of tolerance has in- 
creased. 


Virus Tolerance Ratings of Corn Strains Grown in Ohio in 1977* 
W. R. Findley, J. K. Knoke, and E. J. Dollinger® 


Corn strains (inbred lines, exotic composites 
and hybrids) grown on the James Daulton Farm 
in the Ohio River Valley near Portsmouth, Ohio, 
were rated for virus diseases resulting from nat- 
ural infection. 


8Trade names are used solely to provide information. Men- 
tion of a trade name does not constitute warranty by the U.S. 
Department of Agriculture or an endorsement over other prod- 
ucts not mentioned. 


The Ohio Agricultural Research and Develop- 
ment Center (OARDC) sponsored a test of inbred 
linés and exotic composites, and the North Cen- 
tral Corn Breeding Research Committee (NCCBRC) 


4Cooperative investigations of the SEA-FR, USDA; the Ohio 
Agricultural Research and Development Center, Wooster; and 
the Ohio Cooperative Extension Service. 

5Research agronomist and research entomologist, SEA-FR, 
USDA, and professor of agronomy, OARDC, Wooster, Ohio 
44691. 


Table 8.—Incidence of maize dwart mosaic virus (MDMV) on inbred lines and exotic composites in the 
Ohio Agricultural Research and Development Center test on July 22, 1977 


Inbred or 


Composite MDM- % 








1/ 


Pa4n5 a- 
Oh07 

Oh7B 

Oh513 

Mo20W 

N7B 

(Compuesto Cubano) -S 

(Compuesto Republica Dominicana) -S 
(Nicarillo)-S 


PrMoS, (75-28) A 
eS2 = 
0hS145 S 
Mo22 4 
(Sint. Cristalino Amarillo)-S - 
GA209 : 
(Compuesto Poblacion Cristalino)-S - 
Oh74-5232 - 


PrMoS (75-2) 

(San Vicente, Barbados Comp.)-S 
PrMoS (75375) 

Oh (MDM) S2-#2/ -s-#-s>/ 
Mo12 

T(CM105) 

T240 

GT3 
(Compuesto Cristalino Amarillo)-S 
(Republica Dominicana x Cubano)-S 
(Puerto Rico, Trin. Nor 330)-S 


| 1 1 1 i} i} 1 i} i} 
HheEHhHhhhhhhheoanaaAaAaananaannnnannnanannnagcgesd 


SCWOUWAWAWAONININA NFA FHFH A RPWNNNNNNDCCOCDVCVCOCVCCCO 


CDCeOAHHFWOUONKFOWAAUNNNHNOCWMANUNUNSL 


a esata Gtr ake or ied si ry ea ha ae Shp tm) Nath Raa A i Jee Llp Mah Ie A Me Loh eS Ayalon cad tat ash ast A 


Ky66-2500 = 
Mo18W 

N6 2 
PrMoS (75-100) _ 
C1.38B(Rec.) tL - 
(Antigua Republica Dominicana O0B75)-S 10.1 - 
0h514 11.0 a- 
T143 Wa - 
Pa884P I 7 - 
Tx601 iS 0nna= 
Oh514 Ht_B M62 - 
(Compuesto Semidentada Amarillo)-S VARS - 
0h5136 aay - 
Oh509 AR, - 
(PD (MS) 6xTuxpeno) -S ka 7 - 
B54 16.7 - 
0h4531 17.0 a- 





Inbred or ‘ 
Composite MDH 
JSA52-2 IVA les? 
N141 Atl picts 
N6J 726" -a=t 
GA203 LOR Syeda: 
J62-318 2570" ast 
va94 26.2 a-f 
(Selec. Baja Antigua Gpo2)-S PALES) galeone 
0h5146 28050 a=t 
33-16 28080 aat 
CI.38B 29.6 a-f 
CG1 2957 at 
Ky226 30.1 a-f 
Ky61-2335 SOM Sara =f 
Ky128 SOR /e vast 
H95 Dae) Ie 
Va93 Sil sth SALE 
A96 aD ee ae te 
B69 A0n masts 
OhS09A Ales eeidai 
B79 Alp Ae ast 
Va35 4269) alat 
A 46.1 a-f 
B14A 48.0 a-f 
(A-6)-S 50.0 a-f 
E14-2-9 50.4 a-f 
OhS516 EIGAe RVEE 
A73 56.3 a-f 
Ab28A Binh  @isie 
B37 61.0 a-f 
B73 TSO aet 
E38-11-11-5 UW2ko “Picse 
K61-1 PSoO “Axe 
B14 USSD “Bese 
B77 87.5 b-f 
Oh43 S7Ome Dats 
MoS Sore Cady 
C103 O30 58 ad=f 
A509 93.4 d-f 
M14 95.8 e-f 
0h517 96.9 £ 
Mo17 O7RAa i 
Coefficient of varation 118.6% 
Least significant difference 67.4 


IDuncan's Multiple Range Test--Entries with the same letter in common are not considered signifi- 


cantly different at the 5% level. 


sponsored a test of inbred lines. The hybrid test 
was conducted cooperatively with OARDC and 
the Ohio Cooperative Extension Service. 

Seeds of the corn strains were planted in rep- 
licated plots on May 19, 1977. Plots were 18 feet 
long with aisles between plots of 4 feet and rows 
86 inches apart. Twenty-five seeds from inbred 
and exotic composite plants were single-space 
planted per one-row plot. Seeds of each hybrid 


were planted in two-row plots, 60 seeds per row 
and later thinned to 36 plants. Inbreds and ex- 
otic composites were grown in two replications. 
The hybrids were grown in four replications. 
Seedling emergence generally was good, re- 
sulting in satisfactory stands in nearly all plots. 
Weather conditions were generally favorable for 
corn growth. Short periods of dry weather pre- 
vailed from planting to mid-June and early to 


Table 9.—Incidence of maize chlorotic dwarf virus (MCDV) on inbred lines and exotic composites in the 
Ohio Agricultural Research and Development Center test on July 22, 1977 


Inbred or MCD-% 


Composite 


K61-1 10.0 a- 

Oh7B 19.4 a-b 
Oh07 20.0 a-b 
Oh74-5232 20.9 a-c 
T143 25.0 a-d 
(Compuesto Poblacion Cristalino)-S 28.4 a-e 
(PD (MS) 6xTuxpeno) -S 29.2 a-e 
T(CM105) 29). 5. a=e 
PrMoS, (75-75) 35.5 a-f 
(Compuesto Cubans) -S 3745 fae 
PrMoS, (75-28) 38.1 a-h 
A509 38.3 a-h 
Pa884P 38.8 a-h 
H95 SA) © ici 
Mo20W 41.9 a-j 
(Nicarillo)-S 42.5 a-j 
UZ32 44.2 a-k 
(Sint. Cristalino Amarillo)-S 44.2 a-k 
N6J 44.3 a-k 
Oh517 46.9 a-l 
OhS145 48.6 a-l 
GT3 49.3 a-m 
B77 50.0 a-m 
T240 Si 2 eam 
(Republica Dominicana x Cubano) -S 52.7 b-n 
PrMoS (75-2) 54.2 b-n 
(Antigua Republica Dominicana 0B75)-S 54.4 b-n 
(Puerto Rico, Trin. Nor 330)-S 55) =O 
Oh514 55.5 ~b=0 
Ky66-2500 55.6 b-p 
Mo12 S72) D=p 
N141 57.6 b-q 
Oh (MDM) S2-#4/s-#-s3/ Sie7 bat 
GA209 58.3 b-q 
Oh513 58.9 b-q 
N7B 59.8 b-q 
A96 60.7 b-q 
33-16 60.9 b-q 
Pa405 61.1 b=q 
(Compuesto Republica Dominicana) -S 62.5 c-q 
Oh4531 63,5) di=c| 
C103 65.2 d-q 
N6 65.3 d-q 
(Compuesto Cristalino Amarillo)-S 65.8 d-q 
C1I.38B(Rec. ) 65.9 d-q 





Inbred s or MCD-% 
Composite 

va94 65.9 d-q 
Tx601 66.5 d-q 
OhS09 67.1 d-q 
JSAS2-2 68.5 e-q 
(San Vicente, Barbados Comp.)-S 68.6 e-q 
Mo22 72.8 £-q 
CG1 73.4. £25 
(Selec. Baja Antigua Gpo 2)-S 73.6 f-q 
OhSO9A 73.9 f-q 
Mo17 74.5 f-q 
(Compuesto Semidentada Amarillo) -S 75.0 f-q 
0h5136 11 A Shag 
(A-6) -S 79.2 8-q 
B54 79.226 
Ky128 79.5 8-q 
0h5146 80.0 n-q 
A S17 Sani—q 
Ky61-2335 83.4 J-q 
GA203 83.4 j-q 
C1.38B 84.1 j-q 
B14A 85.4 k-q 
OhS14 Ht_B 86.8 1-q 
PrMoS, t75-100) 87.4 1-q 
Ky226 87-5) = 
B79 87.5 1-q 
0h516 87.50. Ie 
Oh43 88.12, 1-9 
B37 88o5un1-9 
E14-2-9 89.8 m-q 
A73 90.6 m-q 
Ab28A Mss te) 
Mo1l8W 91.4 m-q 
B73 93.8 n-q 
Va93 94.6 n-q 
M14 96.9 o-q 
MoS 97.6 p-q 
Va35 97.9 p=q 
B14 100.0 q 
B69 100.0 q 
J62-318 100.0 q 
E38-11-11-5 100.0 q 
Coefficient of variation 25.8% 
Least significant difference 33.4 


Duncan's Multiple Range Test--Entries with the same letter in common are not considered signifi- 


cantly different at the 5% level. 


mid-August. Weeds were controlled until late in 
the season by herbicides and cultivation. 


Virus incidence 


Maize dwarf mosaic virus (MDMV) and maize 
chlorotic dwarf virus (MCDV) infection in trap 
plants averaged 37.9 and 1.6 percent, respec- 
tively, over a 20-week growing season, In 1976, 
the 20-week average infection of MDMV and 
MCDV in these trap plants was 60.5 and 5.4 per- 


cent. First MDMV infection appeared in the trap 
plants on May 22 and MCDV infection on May 
29. The susceptible trap plants were potted 14- 
day-old WF9XOhS1A seedlings exposed for 
7-day periods throughout the growing season. 

Average readings for 25 inbred lines included 
in the 1976 and 1977 tests were for MDMV 45.7 
and 25.5 percent, for MCDV 71.7 and 61.3 percent 
and for virus ratings 5.6 and 5.4. 


Insect trappings indicated that populations of 


Table 10.—Virus ratings on inbred lines and exotic composites in the Ohio Agricultural Research and 
Development Center test on August 17, 1977 


Inbred or Virus 
Composite rating 


0h513 

Mo20W 

T143 

Oh5145 

(Antigua Republica Dominicana 0B75)-S 
PrMoS, (75-75) 

Oh7B 

N6J 

(A-6)-S 

(Nicarillo)-S 

Oh07 

Oh514 

Pa405 

PrMoS (75-100) 

Ky61-2335 

W252 

Ky66-2500 

T(CM105) 

H95 

(Compuesto Republica Dominicana) -S 
(San Vicente, Barbados Comp.)-S 
(Sint. Cristalino Amarillo)-S 
(PD (MS) 6xTuxpeno) -S 

(Compuesto Poblacion Cristalino)-S 
(Republica Dominicana x Cubano) -S 
N7B 

N6 

Pa884P 

T240 

Oh74-5232 

0h5136 

(Compuesto Cubano) -S 

(Puerto Ricg,Trin.Ngy 330)-S 
- Oh (MDM) S2-#-" -S-#-S- 

0h4531 

GA209 

C103 

Mol12 

C1.38B (Rec: ) 

K61-1 

JSA52-2 

A509 

A96 

Oh514 Ht,B 

(Compuesto Semidentada Amarillo)-S 


aa SO I ee UR Ree ee 
ea noe gana Go oe ee oa ee ee G2 QQ @ OFA CC GGG Fo ooo & oC: 


AUMUUNUMUMNNUNMNUNPHPHPPHPAHPHPHAHAAHAPAAHAAHAHAAHHAAFHHPHPWWHAAWW 
eee eee Se. eae ee 8) hee ee a ee ee Se eee ee ee eae Care ae ae we 





Inbred or Virus 
Composite rating 


(Compuesto Cristalino Amarillo)-S 
PrMo Sy (75-28) 

Ky226 
PrMo Sy 
OhS09 
OhSO9A 
Oh517 
GA203 
B54 
Mo22 
Tx601 
N141 
(Selec.Baja Antigua GPo2)-S 
CG1 

Mo18W 

va94 

33-16 

B79 

Oh43 

GT3 

Ky128 

Va35: 

B37 

Mo17 

B14A 

C1I.38B 

A73 

B69 

J62-318 

A 

Va93 

0h5146 

E14-2-9 

Oh516 

Ab28A 

B14 

MoS 

B73 

E38-11-11-5 

M14 

B77 


(75-2) 


SE ee ee 1h ee: sy Ce ire { 
oe ae ss se ae te te ee ee ee Be ee Be pe OO * 0g. QQ eh heheh heh hho o ana 


OW WOW ONINININNNNNNNNNNNDADDAAAGDAAGVAUNNUNNUKNHAHAHAnAHnHiMN 
oor SSM mMMhoatrgagnagagangAMegaAAAAAHnAKDAANAANATTeCCCCCCOC HR & wm 
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— 
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Coefficient of variation 


— 
BSS 


Least significant difference 


1Duncan's Multiple Range Test--Entries with the same letter in common are not considered signifi- 


cantly different at the 5% level. 


Graminella nigrifrons, the vector of MCDV were 
similar for 1976 and 1977. Populations of aphid 
vectors of MDMV were less in 1977 than in 1976. 

Four strips of johnsongrass, 9 feet wide and 
spaced 50 feet apart, extended over the length 
of the test area. Any one test entry was no more 
than 25 feet from johnsongrass, the overwintering 
host of MDMV and MCDV viruses. 


Symptoms of MDMV appeared as chlorotic 
patterns of mosaic, ring, fleck, mottle, and streak 
primarily on the youngest leaves. The diagnostic 
symptom for MCDV was chlorotic streaking in 
the smallest veins visible to the unaided eye. 
Severe infection of one virus often masked symp- 
toms of the other. 


Virus rating systems 


Two systems for evaluating effects of the viruses 
were established. In the first system, disease in- 
cidence in the test entry was determined. Obser- 
vations for symptoms of MDMV and MCDV were 
made on individual plants in the NCCBRC test 
on July 14 and on plants in the OARDC and 
hybrid test on July 22. In these tests dead plants 
were assumed infected with both MDM and MCD. 

In the second rating system disease severity 
was determined. Virus ratings were made on 
August 17 in the OARDC test and on August 18 
in the NCCBRC and hybrid tests. Plants were 
rated on a plot basis. Virus ratings which in- 
cluded degree of chlorosis and stunting were 
made on a scale ranging from 1 (no visible symp- 
toms) to 9 (severe symptoms). Plant stunting was 
not associated with ratings of 3 or less, Plants 
rated 2 were faintly chlorotic and those rated 3 
were distinctly chlorotic. Ratings of 4 to 9 indi- 
cated increasing degrees of stunting and chloro- 
sis. 

Coefficient of variation (C.V.) values and least 
significant differences (L.S.D.) at the 5 percent 
probability level were computed for percentage 
MDMV- and MCDV-infected plants and for virus 
ratings. The C.V. is useful for evaluating the test 
uniformity, the lower the C.V. the greater the de- 
gree of test uniformity. The L.S.D. is useful in de- 
termining differences that are not due to chance 
19 times in 20. Comparisons should be related to 
a common standard. Entries that exceed the 
ranges indicated by Duncan's Multiple Range 
Test differ significantly at the 5 percent level. 


Inbred evaluation 


Percentages of MDMV- and MCDV-infected 
plants and mean plot virus ratings of the 36 inbred 
lines and exotic composite S:’s included in the 
OARDC test are in tables 8, 9, and 10. Many of 
the inbreds were tested in several previous years. 
Many strains appeared to have an acceptable 
level of tolerance to MDMV, however, the range 
of statistical significance was large and the C.V. 
was 118.6 percent. C.V. values for MCDV-infected 
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plants and plot virus ratings were considerably 
lower, but ranges indicated for statistical signifi- 
cance were also large. All strains had some 
plants showing virus symptoms that were at least 
slightly stunted. Of the currently available in- 
bred lines tested Oh07 and Oh7B ranked best 
for the three kinds of observations. 

Data on inbred lines from the test sponsored by 
the NCCBRC are in tables 11, 12, and 13 for per- 
centage MDMV- and MCDV-infected plants and 
mean virus ratings. Thirty-two experimental in- 
bred lines and the standard check lines (WF9, 
H55, B14, B37, Oh7B, Oh43, Oh51A, W64A, W117 
and W153R) were included in the test. Inbred 
Oh7B was the outstanding inbred in the test. As 
indicated by its virus rating some stunted plants 
were observed at the time these ratings were 
made. 


Hybrid evaluation 


Results of the hybrid test are reported in tables 
14, 15, and 16 for MDMV- and MCDV-infected 
plants and mean plot virus ratings. Included were 
48 (available and experimental) proprietary hy- 
brids and 9 open-pedigree combinations. All hy- 
brids tested had some plants with virus symp- 
toms, however, several available combinations 
had high tolerance to the diseases. In more re- 
cent years, good tolerance has been found in 
hybrids of earlier maturity. 


Conclusions 


The virus disease complex in southern Ohio 
is known to consist of MCDV and at least several 
strains of MDMV. These strains are known to 
vary in frequency of occurrence from year to 
year. Tolerance to one strain or virus does not 
necessarily indicate tolerance to the others. Time 
of infection and amount of virus in a plant affects 
its degree of reaction to the diseases. In general 
corn strains that are tolerant remain relatively so 
each year, however, their degree of tolerance is 
associated with virus incidence. High tolerance 
to MDMV is more common than to MCDV among 
the inbred lines and hybrids tested. 


Table 1]1.—Incidence of maize dwarf mosaic virus 
(MDMV) on inbred lines in the North Central 
Corn Breeding Research Committee uniform test 


on July 14, 1977 











Inbred MDM-% 
Oh7B i 
Oh5145 15 a<b 
B75 idee aie 
H99 19.4 a-d 
SD534-213 20n0eaa-d 
Ta76:1258 SANs Te ae eae | 
OhS1A 262g a0-e 
Mich.76-2 Tj tlaeant 
B84 36.4 b-g 
0h61658 3925, b-2 
SD504-322 40.9 b-g 
NG72309 Ale8a b= 
SD509-125P 45.5 b-h 
P2575 45.9 b-h 
B14 12/ 46.3 .c-1 
(A251xMex Syn17)-S-- SQn8: *c=3 
Pa864P 53 soetd=j 
H100 58.4 e-k 
Mich.76-1 COuse ook 
Pa865P 12/ 60.25 76-1 
(B57xB46) -S-- 6452 ef] 
B37 64.4 f-1 
ND75-1 6/aul mega=l 
B79 67.5 g-l 
Pa374 11/ 68.6 g-l 
(B8xB37) -S-- iMesh ea 
W117 7865. 9h=1 
A74-4 78.5 h-I 
ND75-3 79.6 h-1 
A74-3 80.1 i-1l 
W64A ono eel 
Mich. 76-4 So) Om at 
Mich.76-3 ey age 
Pa871 830 2eeq-1 
H98 Bo, cea —1 
W153R ieee 
A74-2 88.5 k-l 
Oh43 88.9 k-l 
Pa872 89.8 k-1l 
WF9 92.6 k-l 
$D511-2133 93.4 k-l 
H55 95a tod 
Coefficient of variation 24.2% 
Least significant difference 29.0 


oo SS Sa | 


1 Duncan's Multiple Range Test-- 
Entries with the same letter in 
common are not considered signifi- 
cantly different at the 5% level. 


Table 12.—Incidence of maize chlorotic dwarf vi- 
rus (MCDV) on inbred lines in the North Cen- 
tral Corn Breeding Research Committee uniform 
test on July 14, 1977 


Inbred MCD-% 
Oh7B 4.8 al/ 
H99 S0.08 §D 
SD534-213 44.0 b-c 
Mich. 76-2 SSaoenc-d 
Mich. 76-1 Sok ecse 
lavee1 258 57 Amica: 
B84 61.4 c-g 
NG72309 61.6, G-g 
Oh5145 61.79 c=g 
OhS1A 61-9) kc=e 
B79 12/ 61.9 c-g 
(B57xB46) -S-- 64.2 d-h 
SD504-322 650m daa 
W117 66.0 d-i 
B75 66.6 d-i 
W153R 67.5, dea 
Pa373 11/ Te Cie) 
(B8xB37) -S-- Tov lie Gaal 
Pa374 Te, 3 e = 
Pa864P 77.7. e-k 
Oh43 77.8 e-k 
0h61658 79.0 f-1 
Pa865P 19 ces ad: 
Mich. 76-3 12/ 80.1 g-l 
(A251xMex Syn17)-S-- 82..0..9=1 
H98 S522 ee 
W64A S422 Feh=1 
SD509-125P 84.4 h-l 
B14 84.9 h-l 
A74-4 86.9 i-l 
ND75-1 90.5 j-l 
H100 90.9 j-l 
Pa871 91.3 j-l 
Mich.76-4 92.5 j-l 
Pa872 93.5 j-l 
A74-3 95.1 k-l 
Sp5)1-2155 95.7 k-l 
B37 95.8 k-l 
WF9 97.4 k-1 
A74-2 98.2 k-l 
H55 100;,0 1 
ND75-3 10020201 
Cofficient of variation 11.9% 


Least significant difference 18.0 

is Pe OE ee eS ee 
tDuncan' s Multiple Range Test-- 

Entries with the same letter in common 

are not considered significantly dif- 

ferent at the 5% level. 


Table 13.—Virus ratings on inbred lines in the Table 14.—Incidence of maize dwarf mosaic vi- 
North Central Corn Breeding Research Commit- rus (MDMV) on commercial and open-pedigree 
tee uniform test on August 18, 1977 hybrids on July 22, 1977 


a EE eee ee eee 











Virus 
Inbred rating Hybrid MDM-% 
1/ 
ily Mo17xT232 0 a- 
Oh7B 4 ota PAG SX17A O fa 
Mich. 76-1 A Sama: PAG Exp.246006 0 a 
Mich. 76-2 vag Landmark C787XX 0 a 
199 53 pugeae ie 
x a 
SD534-213 5.3 a-b Madison Exp.E 0 a 
layv6e1258 Pio sy Gli) 0h514x76:P815 0 a 
B79 ein Oh74-5232xOhS14Ht, B v4 pe 
OhS145 5 8 Hiser H91 ! 24) a 
-9  a-b DeKalb XL72B 40a 
sire 76-3 Gn Oma ic oe eee ‘ ath ve 
625° “bed izer Genetics T1191 4 a 
Funks G4776 uh ob! 
ie 6.5 b-d Baldridge Exp.4400 Zl zy 
= 6.5 b-d (H95xOh7B) xOh514 .7 a-b 
WF9 Oo a Dad (Oh7BxMo12) (Va35xCI1.38B) .7 a-b 
Pa872 G5 bed “shade ener .7 a-b 
unks 970 .7 a-b 
Bien? ae ibe a Funks G4747W nab 
= : = Madison Exp.C .8 a-b 
SD509-125P 7.0 b-e Pioneer 3179 Or wa=p 
Pa374 2 nee yore Pioneer 3147 i ea 'b 
OnS1A 7.0 b-e Baldridge Exp. 4600 ere 
c idge Exp. rl a= 
NG7 2309 7.0 b-e Baldridge Exp.4650 Ini ihra=b 
B75 i Ome bee Baldridge Exp.4450 1.4 a-b 
0h61658 pe tthe Ieee Madison Exp.A 1.4 a-b 
Pa864P 7 ‘ eee. Columbiana XC9016 1.5) "a=b 
, re Mo17x0h5S14 1.8 a-b 
Pa871 11/ 7) Oe PAG 99W 1.8 a-b 
(B8xB37) -S-= 12/ TOU hee (OhS09AxOh7B) xH95 2.1 a-c 
(A251xMex Syp} 7) S-- 7° hoe Voris 2551 2.1 a-c 
(B57xB46) -S2< ve petis Madison Exp.D 2.7 a-c 
: ‘ Columbiana xXC7014 3.0 a-c 
B84 7.0 b-e Columbiana H2660W SmOmeaae 
W153R 7.5 c-f Ruffs R434 52 dace 
SD Sila leo ie 5 c-f Columbiana H2740A 352 a= 
: Baldridge D335 Shee 
Pa373 Wye OC =e Pioneer 3145 Sak} Ee 
NaS (250 C= Baldridge Exp.4500 jal) Gite 
B14 75) ole Pfizer Genetics MDM 116 4.0 a-c 
Madison Exp.B 4.2 a- 
nae ee sols Ferry-Morse X-990 4.4 
: (Gs Ferry-Morse 74-174 5.6 a-d 
ND75-1 7.5 C-£ Voris 2502 SO deal 
Mich. 76-4 8.0 d-f Oe ort ae T.2masd 
H100 3. Moews SM725 Sun aad 
0. hde= Baldridge Exp.4550 8.9 b-d 
Pa865P 8.0 d-f Baldridge D46 10.1. esd 
ND75-3 2 ender Baldridge D5150 L220 
A74-2 hate 3 Ferry-Morse X-980 2 egare 
HS5 9.0 f ae se ae 
‘ Baldridge D7475 24.8 e 
bua PAG. 314 jp ome 
Coefficient of variation Vets cies S60 f 
WF9xOhS1A 60.6 & 
Least significant difference 1.5 Coefficient of variation 86.7% 
Least significant difference 6.7 


lpuncan's Multiple Range Test-- 
Entries with the same letter in 
common are not considered signifi- 
cantly different at the 5% level. 
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a ete Ue ee 

Duncan's Multiple Range Test-- 
Entries with the same letter in common 
are not considered significantly dif- 


ferent at the 5% level. 


Table 15.—Incidence of maize chlorotic dwarf vi- Table 16.—Virus ratings on commercial and open- 
rus, (MCDV) on commercial and open-pedigree pedigree hybrids on August 18, 1977 
hybrids on July 22, 1977 


Hybrid eee 
rating 
Hybrid MCD-% Wi 
Mo17xT232 3.0 a- 
: 1/ (OhSO9AxOh7B) xH95 Brie fal 
Madison Exp.E 3.1 a- Hiser H91 ira 
Funks G4525 5.0 a-b PAG SX17A 3.0 2 
Landmark C787XX 56) a-b Landmark C787XX 3, 0 a 
DeKalb XL72B 5.6 a-b Pioneer 3179 al 
Voris 2551 8.6 a-c Pfizer Genetics MDM 116 So 2 
(Oh509Ax0h7B) xH95 O22 sad Funks 64525 OU 
Hiser H91 9.2 a-d Baldridge Exp. 4450 Bal e 
Oh514x76:P815 10.1 a-e Madison Exp.A ey 
Mo17x1232 105 2a Madison Exp.E 3.0 a 
Pfizer Genetics MDM116 10.2 a-€ (H95xOh7B) xOh514 3.1 a-b 
Madison Exp.B 10.5 a-f Oh74-5232x0h514Ht,B 4 ee 
Pfizer Genetics T1191 Qi Piss DeKalb XL72B : 3.1 ab 
PAG SX17A 12.0 a-g PAG Exp.232020 3.1 a-b 
Funks 27970 12.2 a-g PAG Exp.466001 3.1 a-b 
Columbiana XC7014 12.7 a-h Funks 27970 Sled b 
Madison Exp.C 13.1 a-h Columbiana XC7014 Sleea=D 
Baldridge Exp.4600 13.4 a-h Baldridge Exp. 4400 Bodh  elsip 
Baldridge Exp.4450 13.9 a-h 0h5739xH95 31 a-b 
PAG Exp.466001 14.5 a-h Madison Exp. B 3.1 a-b 
Oh74-5232x0h514 Ht,B TASS eeaaa Voris 2551 eee a=@ 
Baldrige Exp.4400 15:70 a=) PruzernGenetacs D1 LOT Son a= 
(H95x0h7B) xOh514 16.4 a-k Funks G4776 SnOmea=c 
Ruffs R454 17.0 a-k Funks 28236W Bre Bie 
Funks 28236W 17.6 a-k Columbiana XC9016 Seg0) anc 
Columbiana XC9016 17.7 a-k Baldridge Exp.4600 SoG ese 
0h5379xH95 18.1 a-l 0h514x76:P815 Sige) Ela 
Madison Exp.A 18.1 a-l Ruffs R434 Sork  Bleare 
Madison Exp.D 18.2 a-l PAG Exp. 246006 5.4 a=c 
Voris V2502 18.4 a-l Pioneer 3147 Se 4 aac 
Baldridge Exp.4650 18.8 a-m Funks G4747W SA aac 
Mo17x0h514 21.2 a-n Madison Exp. C Snort Bee 
Pioneer 3147 21.7 b-n Mo17x0h514 3.5 a-c 
Funks G4776 22.2 b-n Baldridge Exp. 4650 Sor 81S 
PAG Exp.232020 Pats) Vein (Oh7BxMo12) (Va35xCI1.38B) 3.6 a=d 
(Oh7BxMol12) (Va35xCI.38B) 25 b= n Ferry-Morse X-990 3.6 a-d 
Moews SM725 IAs (E=K6) Baldridge Exp.4500 3.6 a-d 
Baldridge D46 26.8 d-p Columbiana H2660W 5. O mn bad 
Funks G4747W MNS AD) Baldridge D335 of face 
PAG 99W ZVoO C=) Ferry-Morse 74-174 SO ic-d 
Pioneer 3179 27.6 e-p Acco UC9792 Seouaced 
Ferry-Morse X -990 27.7 e-p Madison Exp.D Sie) conta! 
Acco UC9792 28.3 £f-p Baldridge D7475 4.0 e-d 
Columbiana H2660W 29.8 g-q Baldridge Exp. 4550 4.0 c-d 
Pioneer 3145 30.8 h-q Voris 2502 4.3 d-e 
Baldridge D335 32.7 i-q Pioneer 3145 Hes eles 
Ferry-Morse 74-174 33.3 j-q Moews SM725 4.4 e 
Baldridge Exp.4500 34.3 k-q neokeel Aan te 
Baldridge Exp.4550 Soil Wee! Columbiana H2740A 4.4 @ 
PAG Exp. 246006 36,5) M=q Baldridge D5150 4.4 ©€ : 
Columbiana H2740A Sony Wel Ferry-Morse X-980 4.8 See 
Baldridge D5150 37.9 n-q Baldridge D46 4.8 a 
Ferry-Morse X-980 Soot wee! ERer toe > 
PAG SX98 43.8 oO-r WF9xOhS1A sine) | 3 
Baldridge D7475 AAS) Pst PAG 949 Get 
WESxOhS1A Git Glese PAG 314 Tae 
5Sis r 
ee 6 ae z Coeffieient of variation 15.0% 
Coefficient of variation 46.1% Least significant difference 0.8 


Least significant difference 14.7 
eee i, ee re eS 


Ipuncan' s Multiple Range Test-- 
Entries with the same letter in common 
are not considered significantly dif- 
ferent at the 5% level. 
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1puncan's Multiple Range Test-- 
Entries with the same letter in common 
are not considered significantly dif- 


ferent at the 5% level. 
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